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(54) TEMPERATURE COMPENSATED CRYSTAL OSCILLATOR 
(57)Abstract: 

PURPOSE: To obtain the frequency stable over a wide 
temperature range and to realize miniaturization and low 
cost simultaneously. 

CONSTITUTION: One terminal of, e.g. an AT-cut crystal 
vibrator 1 is connected to ground via a varactor element 
2, the other terminal is connected to an oscillation 
amplifier circuit 3 to form a voltage controlled crystal 
oscillator 10. Resistor R1, R2, R3 are connected to a 
compensated voltage generating circuit at the side of a 
power supply V1 and thermosensing elements RT1 , 
RT2, and RT3 are connected at the side of ground, and 
connecting points being a voltage division output section 
between the resistor R1 , R2, R3 and the thermosensing 
elements RT1 , RT2 and RT3 respectively are connected 

together via diodes D1, D2 to form a compensation circuit. Then the connecting point of the 
diodes D1 and D2 is connected to one terminal of the varactor element 2 being a component 
of the oscillator 1 0. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. N 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the temperature compensated crystal oscillator with which the compensation electrical 
potential difference was supplied to the voltage controlled oscillator, and the frequency change by 
temperature was compensated While connecting a thermo-sensitive device for resistance a low 
temperature side in the earth side at the power-source side of the compensation electrical-potential- 
difference generating section, respectively near ordinary temperature and as an object for the 
compensation by the side of an elevated temperature The temperature compensated crystal oscillator 
characterized by preparing near ordinary temperature and the compensating network which enabled it to 
take out alternatively the compensation electrical potential difference by the side of an elevated 
temperature the above-mentioned low temperature side by making diode connect and switch to each 
above-mentioned resistance and the partial pressure output section of the node of a thermo-sensitive 
device. 

[Claim 2] The temperature compensated crystal oscillator according to claim 1 which connects the 
thermo-sensitive device which had a forward temperature coefficient of resistance in the power-source . 
side of the compensation section by the side of the above-mentioned elevated temperature, and was 
made to make highly precise compensation by the side of the above-mentioned elevated temperature 
more. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the temperature compensated crystal 
oscillator with which the frequency change by the temperature of the voltage controlled oscillator which 
used the quartz resonator of an AT cut was compensated. 
[0002] 

[Description of the Prior Art] As an approach of obtaining the compensation electrical potential 
difference of a temperature compensated crystal oscillator, it is (1) from the former. How (2) to carry out 
series connection of a thermo-sensitive device and resistance with the primary temperature coefficient of 
resistance, and to obtain a compensation electrical potential difference with the partial pressure in both 
node It has A/D conversion, memory, and a D/A transducer, and the method of obtaining a 
compensation electrical potential difference by these etc. is learned. 

[0003] However, (1) Although the case is effective when [ with a comparatively narrow temperature 

requirement ] calling it 0-degreeC-50-degreeC, in the still larger range, a fine compensation becomes 

impossible. Moreover, (2) Although compensation in a large temperature requirement is possible to a 

case by memorizing the compensation electrical potential difference according to temperature in 

memory, a circuit will become complicated and will be large-sized and expensive. 

[0004] Thus, by the conventional approach, they were small, high performance, and the thing that 

cannot attain the purpose of cheap ** to coincidence. This application is accomplished in view of such a 

point. 

[0005] 

[Problem(s) to be Solved by the Invention] The trouble which it is going to solve cannot attain small, 
high performance, and the purpose of cheap ** to coincidence by the conventional approach. 
[0006] 

[Means for Solving the Problem] In the temperature compensated crystal oscillator with which the 1st 
means- by this invention supplied the compensation electrical potential difference to the voltage 
controlled oscillator 10, and the frequency change by temperature was compensated It is resistance Rl, 
R2, and R3 to the power-source side of the compensation electrical-potential-difference generating 
section a low temperature side, near ordinary temperature, and as an object for the compensation by the 
side of an elevated temperature. While connecting thermo-sensitive devices RT1, RT2, and RT3 to the 
earth side, respectively They are diode Dl and D2 to each above-mentioned resistance and the partial 
pressure output section of the node of a thermo-sensitive device. By making it connect and switch It is 
the temperature compensated crystal oscillator characterized by preparing the compensating network 
which enabled it to take out alternatively near ordinary temperature, the compensation electrical 
potential difference VI by the side of an elevated temperature (T), V2 (T), and V3 (T) the above- 
mentioned low temperature side. 

[0007] The 2nd means by this invention is the temperature compensated crystal oscillator 1st given in a 
means which connects the thermo-sensitive device RT 4 which had a forward temperature coefficient of 
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m 

resistance in the power-sour^^ide of the compensation section by the side of the above-mentioned 
elevated temperature, and was made to make highly precise compensation by the side of the above- 
mentioned elevated temperature more. 
[0008] 

[Function] According to this, by dividing and compensating a near [ ordinary temperature ] and 
elevated-temperature side for the frequency temperature characteristic of a voltage controlled oscillator a 
low temperature side, the frequency stabilized in the large temperature requirement can be obtained, 
and, moreover, small and low-pricing can be realized to coincidence. 
[0009] 

[Example] Drawing 1 shows the configuration of one example of the temperature compensated crystal 
oscillator by this invention. In this drawing, 1 is the quartz resonator which constitutes a voltage 
controlled oscillator (VCXO) 10, for example, the quartz resonator of an AT cut. While the end of this 
quartz resonator 1 is grounded through the variable-capacity component 2, the other end is connected to 
the oscillation amplifying circuit 3, and an oscillator 10 is constituted. 

[0010] The resistance Rl which constitutes a compensating network to such an oscillator 10, R2, and R3 
A series circuit with the thermo-sensitive device RT 2 with the thermo-sensitive devices RT1 and RT3 
with a negative temperature coefficient and a positive temperature coefficient is diode Dl and D2. It is 
minded and prepared. 

[001 1] Namely, power source Vi It is resistance Rl, R2, and R3 to a side. It connects and thermo- 
sensitive devices RT1, RT2, and RT3 are connected to the earth side. These resistance Rl, R2, and R3 It 
reaches and the partial pressure output section of the node of thermo-sensitive devices RT1 , RT2, and 
RT3 is diode Dl and D2. It minds and connects mutually. And this diode Dl and D2 A node is 
connected to the end of the variable-capacity component 2. 

[0012] Then, in this circuit, actuation of near ordinary temperature and the circuit by the side of an 
elevated temperature is considered for the electrical potential difference by which a partial pressure is 
carried out by Rl - RT1, R2 - RT2, and R3 - RT3 a low temperature side as VI (T), V2 (T), and V3 (T) 
like drawing 2 , respectively. 

[0013] in that case - first - near ordinary temperature - VI (T) - < - V2 (T) - < - each constant is set 
up so that it may be set to V3 (T). Near ordinary temperature, they are diode Dl and D2 by this. It both 
becomes off and V2 (T) is diode Dl and D2 as a compensation electrical potential difference. It is taken 
out from a node. 

[0014] next - a low temperature side - V2(T) <V1 (T) <= - each constant is set up so that it may be set 
to V3 (T). this ~ a low temperature side - diode Dl only - ON - becoming - resistance R2 receiving - 
resistance Rl if a sufficiently small thing is used - VI (T) - as a compensation electrical potential 
difference ~ diode Dl and D2 It is taken out from a node. 

[0015] further - an elevated-temperature side - VI (T) <= -- V3 (T) - < ~ each constant is set up so 
that it may be set to V2 (T). this - an elevated-temperature side - diode D2 only - ON - becoming -- 
resistance R2 receiving — resistance R3 if a sufficiently small thing is used — V3 (T) - as a 
compensation electrical potential difference — diode Dl and D2 It is taken out from a node. And this 
diode Dl and D2 The compensation electrical potential difference taken out from a node is supplied to 
the variable-capacity component 2. 

[0016] Therefore, from this circuit, it is compensation electrical-potential-difference V (T) as shown in 
drawing 3 . It is taken out. That is, a suitable curve to obtain the thick wire section in drawing as a 
compensation electrical potential difference, for example, compensate the frequency temperature 
characteristic of the shape of 3rd curve in the quartz resonator of an AT cut is obtained. 
[0017] Moreover, Rl : RT1 and R3 : The amount of compensation can be adjusted by changing RT3, 
without changing the frequency in ordinary temperature. In addition, resistance Rl and resistance R3 A 
semipermanent resistor may be used. 

[0018] In this way, according to the temperature compensated crystal oscillator of this invention 
mentioned above, by dividing and compensating a near [ ordinary temperature ] and elevated- 
temperature side for the frequency temperature characteristic of a voltage controlled oscillator 10 a low 
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temperature side, the frequen^ stabilized in the large temperature requirement can be obtained, and, 
moreover, small and low-pricing can be realized to coincidence. 

[0019] In addition, the measurement result of the frequency temperature characteristic of an example 
which has improved by this invention is shown in drawing 4 . The curve shown by ** all over this 
drawing is a property when supplying fixed bias voltage to a voltage controlled oscillator, and the curve 
of ** is the case where the compensation electrical potential difference by the partial pressure of the 
thermo-sensitive device of the conventional forward primary temperature coefficient and resistance is 
used. In this case, temperature compensation near [ 0 degree ] C-50-degreeC is performed. On the other 
hand, ** is a property by this invention and it is possible to stop a frequency drift small in a sufficiently 
large temperature requirement, as shown all over drawing. 

[0020] Therefore, by this invention, high frequency stability could be obtained in the large range 
demanded in many fields, and manufacture of the temperature compensated crystal oscillator of small 
and low cost was attained. 

[0021] Furthermore, drawing 5 - drawing 7 show other examples. In addition, only the part of a 
compensating network is shown by the circuit of these drawings for simplification. 
[0022] In the circuit first shown in A of this drawing in drawing 5 , it is resistance R3. It replaces with 
and the thermo-sensitive device RT 4 of a positive temperature coefficient is formed. According to this, 
as shown in B of this drawing, the curve of the compensation electricafpotential difference by the side 
of an elevated temperature can be made steep, and compensation by the side of an elevated temperature 
can be performed more to fitness. 

[0023] Moreover, in drawing 6 , it replaces with a thermo-sensitive device RT 2, and resistance R4 is 
formed in the circuit shown in A of this drawing. In this case, although a circuit can be simplified, as 
shown in B of this drawing, change of the compensation electrical potential difference near ordinary 
temperature is set to 0. Therefore, the temperature coefficient near the ordinary temperature of a quartz 
resonator is applied to the thing of 0. 

[0024] In the circuit furthermore shown in A of this drawing in drawing 7 , they are diode Dl and D2. It 
is resistance R5 and R6 to a serial. It is prepared. According to this, change when switching, as shown in 
B of this drawing can be smoothed. 

[0025] And as for the crystal oscillator obtained by cutting of those other than an AT cut, by combining 
these examples suitably, it is clear that temperature compensation of the oscillator using other 
piezoelectric devices can be performed from the first. 
[0026] 

[Effect of the Invention] According to this invention, by dividing and compensating a near [ ordinary 
temperature ] and elevated-temperature side for the frequency temperature characteristic of a voltage 
controlled oscillator a low temperature side, the frequency stabilized in the large temperature 
requirement can be obtained, and, moreover, small and low-pricing can be realized now to coincidence. 



[Translation done.] 
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